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In 1929, Sir R. A. Fisher proposed a test for periodicity in a time series

based on the maximum spectrogram ordinate . In this paper I propose a one-

parameter family of tests that contains Fisher ’s test as a special case . It is

shown how to select from this family a test that will have substantially larger

power than Fisher ’s test against many alternatives, yet will lose only negligible

power against alternatives for which Fisher ’s test is known to be optimal. C r i t i -

cal values are calculated and tabled using a duality with the problem of coverinc

a circle with random arcs. The power is studied using Monte Carlo techniques .

The method is applied to the study of the ~.:.~gnitude of a variable star, showinc

that these power gains can be realized in practice.

AMS(MOS) Subject Classifications: Primary 62Ml5; Secondary 62E15, 62E25 ,

62F05, 62P99 , 62005.
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S I NT I~ I ( A N CI:  R N I  r~x rL ~NA ’p ION

An in ~ .~r t an t  problem in the :tn -il ’.’~ Is ~nd r cile t ion of physical systems

i s  .in ;w~~r i : i~ tb~- ques t ion  “~~~.H t her e  p e r i o d i c i t\ ’ ? when the measurements  of i t s

e v o l u t i o n  th roug h t ime  conta in  a random element . Periodici ty r e fe r s  to the

r e g u l a r  r e p e t i t i o n  of a p a t t e r n  :is, for example , wi th  the eleven year  cycle

of t h~ sun . Problems of t h i s  tvne  have o f t en  ar i sen  in meteorology , astronomy ,

and other sciences , and in 1929 , Sir R. A.  Fisher  proposed a s t a t i s t i ca l  test

desiqncd for  t h i s  s i tuat ion .

In this paper , new statistical procedures are proposed for this problem

that runresent a generalization of and an improvement upon Fisher ’s test.

The improvement is in the power of these tests : they are more sensitive to

the detection of certain types of periodicity without sacrificing overall

sensitivity . The procedure is readily applied to data . Instructions and tables

as well as theory and examples are included in the report .

The responsibility for the wording and views expressed in this descriptive

summary lies with MRC , and not with the author o this report.
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